Does the positive inotropic action of a novel cardiotonic agent, MCI-154, involve mechanisms other than cyclic AMP?
MCI-154 is a new positive inotropic agent with vasodilating property. Experiments were carried out in the canine isolated right ventricular muscle in order to elucidate whether or not cyclic AMP is involved in the positive inotropic effect (PIE) of MCI-154. MCI-154 (10(-7) to 10(-4) M) produced a concentration-dependent PIE amounting to 75% of the maximal effect of isoproterenol. MCI-154 did not affect the time to peak tension and had a tendency to shorten the relaxation time and total duration of contraction. Pindolol, reserpine-pretreatment or tetrodotoxin did not modify the PIE of MCI-154. MCI-154 increased the cyclic AMP levels only at 3 X 10(-4) M, whereas CI-914, of which chemical structure is similar to that of MCI-154, elevated definitely the cyclic AMP at the lower concentrations (10(-5) to 10(-4) M). Carbachol at a concentration known to decrease markedly the PIE of amrinone, milrinone and papaverine, did not affect the PIE of MCI-154. MCI-154 inhibited the activity of a crude phosphodiesterase (PDE) from the canine ventricular muscle and it enhanced the PIE of isoproterenol, which implied the involvement of cyclic AMP. However, the maximal inhibition of PDE by MCI-154 remained less than 18%. Amrinone, milrinone and papaverine inhibited more potently the PDE activity than MCI-154. These results suggest that the elevation of cyclic AMP levels is only partially involved in the PIE of MCI-154 in the canine right ventricular muscle, and that MCI-154 may have novel mechanisms of action different from those of amrinone, milrinone and CI-914 that are largely cyclic AMP-dependent.